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i.

FOREWORD
This report is Volume III of a three volume final report presenting
the results of work performed by MITRON Research and Development
Corporation for NASA Marshall Space Flight Center under Contract No.
NAS-8-11090 entitled " Development of a Technique for Determination of
Component Shock Specifications" . The three volumes comprising the

final report are as follows:

Volume 1 Methods for Speclifying and Extrapolating Shock
Conditions.

Volume II  Compilation of Four Coordinate Shock and Fourier
Spectra for Simple and Complex Shock Motions,

Volume III Digital Computer Program for Shock and Fourier
Spectra.

This project was conducted by the Shock and Vibration Division of
MITRON with Mr. Maurice Gertel as Principal Investigator and Mr, Richard
Holland as Project Engineer. The program was under the overall cognizance
of Messrs. Ronald E. Jewell and Thomas Coffin of NASA Marshall Space
Flight Center, Propulsion and Vehicle Engineering Division, Structures

Branch.

Centers, and NASA Coniractors
Only.
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SYMBOLS

equivalent static acceleration ................ . in./secz
, . ) 2
Fourier acceleration component .................. in./sec

normalized acceleration

relative deflection response ........c..c. .. in.
Fourier deflection component .................... in.
damping coefficient ............... b ib - sec/in.

fraction of critical damping

normalized deflection (1'nc1udes.g=386.4 in./secz) 1n./sec2
function of time

undamped natural frequency ............. e cycles/sec (cps)
) oo T ...... 1b

Fourier operator

acceleration of gravity ..........veeverenn e in./sec2

peak acceleration in nixmber of times gravity

increment of time .......... .. i, sec

imaginary part of

J-T

inear StiffliesS v it ettt et e et 1b/in.
mass ...... e et e e e e 1b—sec2/in.
number

real part of

time  ....... .. . cees e sec
natural period ..... e C e e sec
motion of the support ................ et e e in.
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U (w) Fourier spectrumof U (t) ................... in./sec

I.J.C(u) Fourier cosine spectrumof U (t) ......... ce in./sec

I.J'S (w) Fourier sine spectrumof U (t) ............... in./sec

v pseudo velocity response ...........o.n.. .. in./sec

v Fourier velocity component .................. in./sec

Vv normalized velocity

pld linear displacement in direction of X axis ..... in,
impedance .........ii it e Ib-sec/in.
relative response deflection ................. in.
residual relative response deflection ......... in.

fraction of critical damping

C Q(ijo—s o~ N

phase angle ..... et e e e e degrees
period .......... e e e e Cee sec
forcing frequency-angular .................. rad/sec
©p undamped natural frequency-angular ......... rad/sec
damped natural freqpencies-angular ........ rad/sec
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VOLUME III

III-1. INTRODUCTION

This volume of the Final Report on Contract No. NAS-8-11030
presents the shock analysis digital computer program, which was used
to compute and plot the shock and Fourier spectra presented in Volume II.,

A brief description of the program with the basic numerical equations and
a general list of its input requirements are stated.

The program has both printed and plotted output when used with a
computing system consisting of the IBM 7094-I1 with the North American
Computer Recorder Subroutines and the General Dynamics S-C 4020 Com~-
puter Recorder, The printed output is computed at each frequency increment
and presents the following quantities:

Shock spectrum: /

Maximum positive and negitive displacement response.

Maximum positive and negitive acceleration response.
Fourier spectrum (for zero damping only) :

Absolute magnitude.

Real part,

Imaginary part.

Phase angle.

The plotted output is four graphs which consist of the following information:
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Shock,'input time -history.
Shock spectrum (maximax).
Fourier spectrum (residual shock spectrum).
Fourier phase angle,
This report includes a Fortran listing of the computer program as

used to prepare the graphs of Volume II,

II1-2. THE COMPUTER PROGRAM

The computer program is written in Fortran II for the IBM 709411,
with a 32,768 word core storage. An option is available to plot the output
on the General Dynamics S-C 4020 Computer Recorder. The output is plotted
with the use of the following subroutines: APRNTV, CAMRAV, CHSIZV, FRAMEV,
GRIDLV, LINEV, NXV, NYV, RITE2V, SMXYV, TABL1V, TABLZV, and VCHARV.
These subroutines are obtained from the North American Aviation Engineer's
Computing Manual. The program functions are outlined on the following
paragraphs.

The shock motion-time history to be analyzed can be completely
arbitrary and tabulated or it may be {dealized and computed internally. If
computed internally, the five basic configurations are:

(@) Superimposed Decaying Sinusoids.

(b} Superimposed Decaying Cosines,

MITRON




(c}) Triangle with or without Dwell.

(d) Versed-sine with or without Dwell,

(e} Exponential with or without Dwell.

The program computes the response of a simple system for a
specific value of damping and for each desired value of natural frequency,

using the following recursion formulae:

@, o, = A, w, S, + A4 + A, &, +A, alil, II1-1
5,,1:/-\,42,(;, +A,i +A,£2,+A,Aié, 111-2
Where

&, =d0), & =40

A= a+(b, A,=6b

= S(a+§b-1) = 5(A-1)

= S k(=250 +25° G- ) - 1]

,==b, A=a-(b, A =2

s = mp(a+f4-1)= oy

h
Ao wh, b /CJO'AS/N a)dﬁ)/y/./—j'

>

o

o

I

o)
a=e
W=, Jt=¢ (= 2
wn:v/(/m ’ //):Z‘n-rt.-—z‘:
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The maximum positive and negitive value of displacement and
acceleration response are printed out for each increment of frequency.
These values are plotted on dimensionless four coordinated graphs as
the shock spectrum and the Fourier spectrum (also the residual shock
spectrum) .

The Fourier spectrum is computed by rewriting Equation III-1 and
I11-2 for zero damping. The values of displacement and velocity att= 7T,
computed by the recursion equation, are used to calculate the real and

imaginary components of the Fourier spectrum.

o
F=—w.d@swoT—4@ces o7 I11-3
Fo=d@sw art — o J(T) cos &, T 111 -4
The magnitude and phase angle of the Fourier spectrum is obtained
from Equation III-5 and III-6.
_ 2 2
IFl= /R +F rios

F.
Fe

gb = ARCTAN II1~-6

The program has the option of printing out the damped or undamped
displacement response of a simple system with a specified natural frequency.

Using a General Dynamics SC-4020 Computer Recorder as an integral
part of the computing system, the program's output generates the following

graphs:
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(a) Shock input time-history.,

(b) Four coordinate dimensionless shock spectrum and Fourier
spectrum,

(c) Four coordinate dimensionless damped shock spectrum.,

(d) Fourier phase angle spectrum.

In addition to the tabulation of the shock motion, the following
input data are required:
(a) Number of recrod groups to be analyzed.
(b) Serial record of first record.
(c) Number of records. '
(d) Number of frequency ranges.
(e) Number of values of damping.
(fY Number of tabulated shock record points.,
(g) Code for acceleration of velocity shock record.
(h) Code for units of input record.
(1) Code for units of tabulated output.
() Code for digitized or internally calculated record.
(k) Code for plotting output (if plotting is desired input shock
record must be acceleration in units c'>f in./sec 2) o

(1) Length of shock motion in seconds.

t
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(m)

(n)

(o)

(p)

(a)

(r)
(s)

Amplitude scale-factor for digitized record (if shock input
is measured from an oscilloscope record).

Digitized record bias (if shock input is measured from an
oscilloscope record).

Frequency at which response-time history is required
(zero if not desired).

Initial displacement.

Initiél velocity.

Tabulation of damping values.

Tabulation of initial frequency, frequency increments and

number of frequencies.

If the shock record is calculated internally, the following is

required (zero if digitized).

10

2.

Type of shock input:
Superimposed Decaying Sinusoids.
Superimposed Decaying Cosines.
Triangle with or without Dwell,
Versed-sine with or without Dwell.
Exponential with or without Dwell.
Number of superimposed sines or cosines - or - number of

data cards to be read.
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3. Peak value of shock record.
4, Reciprocal of number of half-cycles for half-life of sine
or cosine - or - rise time.,

5. For exponential: Rise and decay exponent.

II1-3. ACKNOWLEDGEMENTS

The recursion equations used for the shock and Fourier spectra
numerical evaluation described herein were developed by G.J. O' Hara
of the Naval Research Laboratory, Washington, D. C. in NRL Report
#5772 entitled "A Numerical Procedure For Shock and Fourier Analysis" .
The following program listing is based on work by W.A. McCool, while
at NRL and The White Sands Missile Range as described in "A Digital
Computer Program for the Analysis of Recorded Shock Motion" , Army

Missile Test Center, New Mexico, Data Report NR 23, May 1961.

II1-4. PROGRAM LISTING

The following pages are the Fortran listing of the shock analysis

digital computer program.
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SHSCK RECIRD ANALYSIS MITRZN R/D

ZHICK RECIRD ANALYSIS wlTH THE ZPTION OF CIMPUTING INPUT

IRG = NOe. 2F RECRRD GRAUPS

IFD(1) = SERIAL Nde 2F FIRST RECORD
IFDI2) = KRs N2+ 2F RECORDS

IFD(3) = KFs N2« 2F FREGUENCY RANGES
IFD{4) = KD N2eo CF VALUES OF DAMPING

IFDLZ) = M NJe 2F ZHZIK RECZRD PRINTS

IFD L6 1 CR C FZR VELQCITY ¢R ACCELERATIAN SHICK RECQRDy
RESPECTIVELY

1929394 FER VELCCITY 2R ACCELERATIZSN UNITS AS FOLLZWS
FEET PER SELZND YR FEET PER SECIND PER SECYUND

INCHES PIZR SECSND OR INCmES PER SEC2ND PER SECUND

CENTIMETERS PER SEZCSND 2R CENTIMETERS PcR SECYND PER

IFD(7)

W obhon

W A

G ULNITS (ACC_LcRATIaN ZNLY)
F ot :l:>LHc cNT ¢R ACCELZRATIZN UNITS AS F2LLEWS
FEET 2R FELT PLR SECEND PEIR SECEND
INCHIS € INCHES PER SECOND PER SECOND
CENTIMETIRS 2R CENTIMEZTERS PER SECOND PER SECOND
INPUT F2RMAT FZR Z VALUES
2 VALLUES CALCJLATED INTERNALLY
TEsT INPuUTs (FYORMAT(5F10e0))
= UATA INPUTS (FZRMAT(61101))
= PLOTTING PREGRAM (ACCELERATICN INPUT IN IN/SEC/ZSEC ONLY)
{(IF D:(Av1)~4ceuu. o CK TiMe mlisTIRY PEUT wlllL 8E IN G)
PLST EITHER <ZIR¢ DAMPING ZR DAMPED CAS
NJ PLZTTING
PLST RESIDULAL viLeCl
LENGTH 2F SHACK REICARD
= SCALE-FACT@R
FO(3) = BIAS

FA
X

nonon

i non

1]

I

]

w0
n o

TY AND MAXIMAX F2R ALL CASES
IN SEC2NDS

FOl4) FREQUENCY @F CICILLATZR RESPZNSE VSe TIME PRINTQUT
FOD(5) =

FUi6) = 253CILLATEZR SPRING INITIAL DISPLACEMENT

FOOT) = J5CILLATER ZPRING INIT}AL VELBCITY

FLODU1) = VALUES @2F DAMPING

FUFL{Isl) = INITIAL (FIRST) FREQUENCY

FOF(Is21 = FREGUENCY INCREMENT

FOF(le3) = NUMBER CF FREGUENCIES IN ITH RANGE

ThE FOLLOWING DS VALGES ARE ACCZROING T2 wHETHER IFD(9) IS 2R
1S N2T £GUAL T2 MINUS 2NE

WHEN 1FD(G)==192 VALUES ARE CALCULATED INTERNALLY

-
P
<
Y]
m

TYPE @F SHeCK INPUT

SUPERIMPZSED DECAYING SINUS@IDS
SUPERIMPOSED DECAYING CBSINES

TRIANGLE wITH 2F WITHQUT DWELL

VERSED-SINE wITH 2R WITHoUT DwELL
EXPUNENTIAL wlTH 2R WITH3JT OTWELL

NUMBER 2F SUPERIMPRSED SINEZS SR CZSINES -OR-
NUMEGER 2F DATA CARDS 7@ Bt READ

ACCZRDING T2 FQARMAT (2110}

{1 T I T { I LI ]

WHoAn W N

NUM
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for
w

14
15
1¢
17
1€
16
20
21

22

(VAR ¥al

<

- -
PaWa
W

PEAK VALUE 2F SHOCK INPUT (INCHCS
L

PE
RECIPREZCAL ¢F NUYBER Z2F hALF (Y S

ECCND PER SEC2ND)
HALF LIFE @F

€ <R CeSINE ~¢R-

ror -

0O

RISE TIME (SEC@NDS)
DS5(39K} = NATURAL FREGUENCY (CPS) -@R-
TIME 2F SEGINNING 2F DECAY (SEC2NDS)
ACCCRDING T2 FZRMAT  (3E1245)
ITYPE=3 AND ITYPE=4 -THEN- N=1 AND K=1
[TyPI=5 ~THEN- N=2 AND K=l
CCZi1s2) RISEC EXPINENT {EXPF{36141592%D5(192)%T))
ColZs2) CECAY EXP@NENT
ACCCKRDING T2 FCRMAT (3E1245)

sEN IFDIS) D2ES NCT EGLAL MINUS ZNE AND
IFC(L0) D2ES NoT EGQUAL ZERE
C3il) = TIME IN SECONDS 2F FIRST FuULL PERI@D

ACCZRDING TC F2RMAT (5E1245)

DIVINSISN DEU3910 ) 9FDULI0) 9 IFO10)9FLDIIC)IsFLF(2093)92(50C)+2D(500)
19X{557) s APNMAXLE0C I s KNMAKISSC) sAPMAX LS00 sANARX{E00) s FAGIS500 ) o FPHI
2ECCIWFCIECI ) sF o BT ) oFPRRISST) 9 FREWIS01) 9 XTL(500)sVTS(500) 2 FHMAGF 21
2502 ) sPLRVIS5CD) o PLMAXTI(SC0) 9 PLFRISCO) 9PLFPHI500)

COWMAN Z9Zl0 s A APNARNY ANNAKYAPMAK s ANMAK I FMAGIFPHIFCIF SsFPARIFREQS
IXTOIsVTI2eFVMAGFZIPLRVIPLMAXIWPLFRILMAX LK

FCRMAT(64H] SHICK RECIRD
TANALYSIS//52H RECYRD NUMBER
218///5GH THE SHZCK RECQRD T@ BE ANALYZED IS TABULATED AS FILLODWS
3 )

FZRMAT( /6GH TIME VELZCITY RE
XCZRD AMPLITUDE)

FZRMAT (65H SEC@NDS FEET P
XER SECOND)

F2RMAT (66H SECONDS INCHES
XFPTR  SECZSND)

FZRMAT (69H SECANDS . CENTIMETER
XS PER  SECZND)

FCRMAT(//71H TIME ’ ACCELERATION
XRECIRD  AMPLITUDE)

FCRMAT [ 72H SEC@NDS FEET PER SE
XC2SND PER SEC2ND) .

FSRMAT (T1H SECONDS INCHES PER S
XZC2ND PER SEC@ND)

F2RMAT (T76H SECONDS CENTIMETERS PER
X SECZND PER SEC2ND}

FZSRMAT (61H SECONDS ) G
X UNITS) -

FCRNMAT(Y/7GH THE SHZIK AND FOURIER SPECTRA ARE TABULATED wlTH C@2
1LOMN HEADIANGS AS F2LLCWS //7S964H FREIZ = NATURAL FREQUENCY F THE Si
IMPLE MASS-SPRING 2SCILLATSR IN CYCLEL PER ZECZND (CaPoSe)s/760H XP
3MAX = VAXIMUM PRSITIVE SPRING LDISPLACEIMENT (ELZNGATIZN)I»/61H  XNMA
GX = MAXIMUM NEGATIVE SPRING DICPLACEMEINT (CIMPRESSIONS »/74G9H  APMAX
§ = MAXIMUM ACCELERATICN ACRSSS THE SPRINGs/49H  ANMAX = MAXIMUM DE
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6CELERATIZSN ACRRZSS THE SPRINGs/74H FIZMEGA) = F2URIER SPECTRUM @F

TEHACK RECZRD (2MEGA = ANGULAR FREQUENCY)»/31H FMAG = MAGNITUDE @F
8 FIXWEGA)»/26h FPh = PHASE 2F FIINIOA)/25H FC = REAL PART o&F F(
eI IAY e/ 36H FS = IMAGINARY PART OF FUJMEGA) )

23 FCorRMAT (55H FPWR = PQWwER SPECTRUM JF SHUZK RECOERD = FMAG SQUARED.
X}

24 FORMAT(1H1e+62H SESIIRY el TRUM - DAMPIN
16 RATI2 = Fl.4//82H FREQ XPMAX XNMAX
2  APMAX ANNMAX FMAGF2 )

25 FERVAT (72H CePoale FEET
X 'T/\CC /QEC.)

26 f?~\" P7 JeFPeSe INCHES
x Churttn o e/ SEC )

27 Fonr™MAT (Tzﬁ leFPeSe (M.
X CMe/SECe/S5ECS )

26  FIRMAT (/)

30 FORMAT (59H1 FAOURIER SPEC
1TRUM/T4H FREQ FC FS FMAG
2 FPH FPWR)

31 FSRMAT (78H CePeSe FEET FEET FEET
X JEGRELS FEET SGUARED)

22 FORMAT (7S%H CePele INCHES INCHES INCHES
X JIGREE INCHES SQUARED)

33 FARMAT (7&H CePeSe CMe. CMe CMe
X CLOREES CMe STUARED)

34 FIRMAT (83h CePaSae Fee T PIR SECEND
X UCGREES (FTe/SECe) SGUARED)

35 FLRMAT (83H CePale inNCHES PER SECYND
X LUECREELS (INe/SET.' T LUARED)

36 FZRMAT (B3H Ce“ ol CENTIMETERS PER  SECEND
X UEGREES (IMe/SELe) SAUARED)

37 FCRMAT(/26H INTEGRAL 2F VELZCITY SHZZK RECZRD E12e595H FEETH

38 FIRMAT (/364 INTZGRAL 2F VILEIITY SH2IK REIZPD E126537H INCHES)

25 FORMAT(/3¢H INTEGRAL 2F VELEUITY H2CK RECPRD Fl2e5912H CENTIMET
XERS

40 FIRMAT({1H1»62H CSCILLATZR  RESPZNSE
1 Te  LH2IK//2%h CRMURING RATIZ = FTlebkeloH ZSCILLATRR
2 FREG.ENC = FHedlvicr Yool PLm LECZIND//3TH TIME
3 DIZPLACEMENT)

41 FERMAT (33H SECONDS FEET)

42 FORMAT (34m SECSNDS INCHES)

43 FIRMAT (37H SECSNCS CENTIMETERS)

Loy FORMAT (/7721H END 2F TAPE)

45 FCRMAT (1H El2e49516e593E14465)
c0 FSRMAT ( 1017)
51 FARMAT ( 5E1245)
52 FJORMAT | 5F10.0)
53 FSRMAT ( 3E£12.5)
54 FZRMAT (6110)
58 FURMAT (1H 169E12e649E1T7e494E1364)
56 FORMAT (1H ElZe4 981605 94E1445)
S7 FORMAT (lH 1249216065 12E14a59FBelsEl4ed)
58 FORMAT {1H [69E13e4sf17e4}
&G F:QNAT (lﬁ EIZOQ'EléoS'2El“n5’£2205’
60  FIRMAT (/40H INTZORAL OF ACCCLIRATIEN ZHICK RECIRD £1245910H FEE
XT/SECS)
61 FerRMAT (/4CH INTEGRAL 2F ACCELERATIZN SHEIK REC2RD E12e5912H INC

O 0 6 0O ¢ 0 v
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XhES/SECS)

62 FCoRMAT (/4CH INTEORAL CF ACCELERATICN SHOUK RZIC2RD £1245917H CEN

XTIVETERS/StCe)

63 FOR¥AT (/741ln INTECRAL ¢F ACCTLIRATIZN zhSIK
X5 GhN1TS)

INeLT TAPE 54509 1IRG

IFCII0)Y 30193029301

CAMRAV(40)

I Oy 50

SR e
iw

A
3
(0%
mOor ~Qe

)

o

—
T e

Cr =
— O <

c.

3-%0-(1FD(I)-I=1.10)
Sl {FO{TI)el=1010)

PEED Sl
n

MmN
oo
w N

L1 T

FCl4)

INPUT TAPE

AL INPOT TAPE
YM=IFD(S5)~1
wl=MM
w2=FDI(1) /Wl
M21FD(5)
X2=FDI6)
VO=FDI(T)
T2=FDI(1)
NRCD=1FDI1)
SFT=FDI2)*FDI(]1)
o2 1060 IR=14KR
TZ2=140
XMAGN=1 40
IF (IFD(G)) 453917Cs171

GO0  CALL Z2ME3H {2729 TL2swlaMes XMAGN» IFDsMM)
G2 To 500

17¢ READ INPUT TAPE 59529 (2(11s1=1eM)}
G2 T2 172

171 RZAD INPUT TAPE 59549 ({2(1)el=1eM)

oy T X
C0 e e me U Y b

-

2519 (FODULTL)sI=19KD)
9239 LFLFL{Iwu)ed=193)91=219KF)

R AN A N S LT &

A\

172 00 101 I=1M
101 201) ={Z(1) + FD(3))*F0(2}
£00 WRITE 2uTPUT TAPE 6+109NRCD

KK1=1FD(7)

IF (IFD(6)) 22091039104
104 wRITE QUTPUT TAPE 6913

G2 T2 (.CEs1C0691C7) KK
1C5  wrITE 2UTPLT TAPE 6914

G2 T2 112

106 WRITE QUTPUT TAPE 6915
G2 T2 112

107 WwRITE 20TPUT TAPE 6916
Gd T2 112

103 wRITE 2UTPUT TAPE 6417
G3 TO (1089109911091 1114KK1
108 WwRITE 2UTPUT TAPE 6918

G2 T2 112

1CG  wRITE 2UTPUT TAPE 6919
G2 T2 112

110 WRITE 2UTPUT TAPE 6420
Gd TR 112

RECIRD E12e5914H

G-
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v

G

(W ¢

O 0 0 ¢ O o

-
—
w)

117
11¢€
119

75

50

91

WRITE 2UTPUT TAPE 6421

TIME=0.,0

CELTAT=wW2%540

MT=M/5

02 113 I=1sMT

I11=5%]-5

1J=11+1

IK=11+%

WRITE 2UTPUT TAPE 6955 1sTIMES(2Z(J)sd=1JdelK)
TIME=TIME+DELTAT

IF (M=IK) 2001159114

II=5%]-5

[J=11+]

wRITT 2.700T TAFE 635Cs11sTIMES(Z(J)rd=]JdeM)
1F (IF3(G9)) 115940994065

1F (1FD(2CH) 41091159410

CALL JHPLET (MelsTiZeAMAGNSFUGIMM w2 IFD)
G2 79 117

FUG=386e4

IF (Krl=4) 1199117200

02 118 1=14M

ZU1)y=2({1)*FUG

IF (IFD(6)Y 200976975

22=21(1)

Z(1)=2(2)=211)

iDi1)y=2(3)=212)-211)
An=FUl6)={212)=211)/2e0=-2D(1)/120)%mw2
MMM=MM=-1

DO 60 J=2 MMM

JP=J+1

Z{J1=Z2{JP)=21(J)

20001 =2(Jd+2)=-2(JP)=-2(J)
XA=ZXA~(Z(JP)=2{J)/2.0=-2D1J)/12.0)*W2
ZUJP)=Z(JP+1)-2(JP)

ID(JP)Y=ZD(UP=-1})
RATXA-(Z{JP+1)=L1UP)/240-LDIUP)/1260) %n2
272=2(4P+1)

Ge T2 (51982983 ) 9KK1

WRITE 2UTPUT TLPE £+37+XA

GO T2 116

ARITE 2UTPUT TAPE 69389XA

2 T 116

WwRITE 2UTPUT TAPE 6939sXA

Ga 72 116

2D(1)Yy = 2(2)=2(1}

VA = FDIT7)1=(2(1)420(1)%0e5)%#W2

D3 85 J=2sMM

JP=J+1

20(J)=2tuPy=-2(J)

VA = VA={Z2(J1+2D(J}%0e5)%#W2

2Td = 060

20=0.0

2 T@ (90991952993) +KK1

wx1TE 2UTPUT TAPE 69609VA

Go T2& 116

WARITE 2UTPUT TAPE 6961sVA

Gd Te 116

b Y -

S R e e -

fo
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AaRITE QUTPUT TAPE 6962 9VA
Ge Tg 116

WRITE 2UTPUT TAPE 6963sVA
WRITE 2UTPUT TAPE 6922
WRITE JQUTPUT TAPE 6923
Le=¢

02 100 1D=19KD

L=<

LMAX=0

SAMP=FDDIID)

wRITE 2UTPLT TAPE 424 9DAMP
KK2=1FD(E)

T2 T2 (12291234126)9KK2
arlTE 2UTPUT TAPE 6425

Co T2 126

WRITE QUTPLT TAFE €426

Ge T2 126

axITE QUTPUT TAPE 6927
1F=C

02 121 I=19KF

FSI=FDF (1)

Fo2=FDF {12}

NFFDF (4314041

IN=IFDItS)

CALL ZH2IK {F2LaFL2anFax2avi ol oT s T2onlsMMsDAMP s IF s INsL o LMAXS
1XVAGN»TO0)

1F=]F+NF

1F {AYP-040C21) 18091814181

w17 20TFPLT TAPE €eaSsiFRLGETT Yo XPMAXITLI) o XNMAX{TLI) sAPMAX (1L}
XANMAX(T1)ellz21eNF)

G2 7@ 121

W ITD 2 TRUT TAPE 69SEY (FREGUIT Y o XPMAXLI L) o XNMAX{TI) sAPMAX{IT)»
XANMAXITI T orvAaGF I 11 Y e 1121 eNF)

AT 2UTPUT TAPL 6429

=1+LL

IF (DAYP=-4CC3001) 12791279250
[ (IFS0ICH) 25291509251
IF {LL=-1) 25242524253
CALL FCSSEG (LK)

D¢ 256 L=1sLMA

CALL LINEY (NXVITUFRILYIANY JIPLMAXTIL) ) o WXVIPLFRIL+L)) o NYVIPLMAX]
1L+1)))

Co T2 180

ZRITE 20707 TAFE 64930
IF (IFZ(5)) 22541294130
Ge T2 (131913201323)9KK2
WRITE 2UTPUT TAPE 6931
Ge T¢g 137

ARITE 20TPUT TAPL 60322
G T2 137

ARITE 20TPUT TAPE 6433
Ge T2 137

Co T2 (134913541361} 9KK2
ARLITL 2uTruT TAFE 6434
Ge T 137

axITE 2uTPUT TAPE 6435
Gd TQ 137
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136
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WRITE gUTPUT TAPE 4434
1F=0
L=0
C2 140 1l=19KF
FS1=FDF(1s1)
FS2=FDF(1+2)
NF=FIF(]193)+40.1
CALL FRQSPC (FS1oFS2sNFsTCeyZT0sIN»IFsSFTeLsPLFPH)
IF=1F+NF
DS 141 K=1loeNF
IF (FMAGIK)—=e0OCOCL*#SFT) 13841394139
138  aRITE 2UTPUT TAPE 6+5Gs FREQ(IK)IWFCIK)esFSIK)WFMAGIK) 9FPWRIK )
G2 T 141
139 wRITE 2°TPUT TAPE 69579FREQIK)I sFCIK)»FSIK) sFMAGIK) »FPHIK) sFPWRI(K)
lal C2NTINUE
140 wRITE 2UTPUT TAPE 6429
IFLIFDIL0)) 14291509342
142 CALL SMXYV (10}
CALL GRIDIV (19Cel91lCe09=1B0eCl318 6032609595609 =032309439594)
CALL CHSIZVI(344)
CALL RITE2VI356913511+13023990939239=1+22HFOURIER PHASE SPECTRUM ’
1 NL1)
CALL CHEIZVI3,3)
CALL RITEZV( 9923CCs10239180929239-1923HPHASE ANGLE (DEGREES)
1 sNL2}
CALL RITE2VI2309991023950929349-1934HI(NATURAL FREQUENCY)X(PULSE PE
{RIBD) sNL3)
CALL VCHARVIGOs2+880s0s61sTABL1V)
CALL VCHARVI(S0+2+898s09+18sTABL2V)
CALL LINEV(880+9+8392+9)
CALL LINEVIBB09»9s852+9)
D2 143 L=1sLMAX
143 CALL LINEVINXVIPLFRILY)SNYVIPLFPHIL) ) oNXVIPLFRIL+1))»
1 NYV{PLFPH{L+1)1))
227 1F (IFD(10)) 22841509228 '
228 CALL FCS5SG (LK)
D2 229 L=1sLMAX
CALL LINEV (NXVIPLFRILIINYVIPLRVIL)) oNXVIPLFRIL+1))sNYVIPLRVIL+1)
1))
229 CALL LINEV (NXVIPLFRILIIINYVIPLMAXTI(L))sNXVIPLFRIL+1))
INYVIPLMAXT(L+1)))
IF (IFD(10)) 15091504230
230 CALL FCSSG (LK)
D¢ 231 L=1sLMAX
231 CALL LINEV (NXVIPLFRIL)IINYVIPLMAXTI(L)Y ) s NXVIPLFRIL+1))»
INYVIPLMAXTIL+1)1))
150 IF (FD(4)~=e00CCC1)118091009151
151 [IF=0
FS1=FDI(4)
FS2=0.0
NF=1
TIME=z0.,0
CALL SHOCK (FS1oFS2yNFsXOoVarvL@BosTDrsLT20alyMMeDAMPsIFsINILILMAX Y
I XMAGNsT22)
wRITE QUTPUT TAPE 6+40+DAMPFS]
G3 Td (15291539154 4KK2
152 WwWRITE 2UTPUT TAPE 641}

0
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160
100

720

200

Gd T¢ 158
WRITE QUTPUT TAPE 6442
G2 T2 158
WRITE QUTPUT TAPE €443

IF (DAMP-,00C001) 15691564157

MD=M

Gd 12 155

MD=M

02 160 J=19MD

SRENEN

XtJ) = X(JI/{FS1*64283184)

ARITE 2UTPUT TAPE 64589 JsTIMEWX{J)

TIME=TIME+W2

ARITE QUTPUT TAPE 6129
CONT INUE

wRITE 2UTPUT TAPE 69 44
IF {IFDLIC)) 720+2009720
CALL FCSSG LK)

CALL FRAMEV

CALL EXIT

END
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400
552

553

405

350

351
352

406

407

410

io.

COMPUTE SH2CK RZUTINE
SLBREUTINE C2MOH (29712

’ N2 oMe XMAGN s I FD o MM)
wHEN IFDIU9)==19sZ VALUES

TCYd»

ARE CALCULATED INTERNALLY
iTY? TYPE aF Sh3CK INPUT

SULPERIMPESED DECAYING SINUSBIDS
SUPZRIMPEZSED DECAYING C3S5INES

TRIANGLE wITH 2F WwITrHSuT DWELL

VERSED-SINE wlTH ¢R WITHAUT DwELL
EXPONENTIAL wlTiH SR wlTH2UT DwclLL

NUMBEER 2F SLFEZRIMPZIED SINES R CZSINES -2R-
NUMZER 2F DATA CARDS T@ BE READ

ACCZRDING T2 F@RMAT (2110}

LT | S TS TR T I 1)

oUW N

NUM

PEAK VALLE 2F SHICK INPULUT (INIH

DS{1.K} = ES PER SZCZND PER SECIND)
DS(2wn) = RECIPRZCAL <¢F NUMBER JF HALF CYZLES FZR HALF LIFE oF
SINZ ¢r C¢SINE =-oJR-
RISE TIME (SEC@NDS)
DS(3sK) = NATURAL FREQUENCY (CPS) -2R-

TIME 2F BEGINNING OF DECAY (SEC@NDS)

ACC2RDING TZ FORMATE (3E12.5)

ITYPE=3 AND ITYPE=4 ~THEN- N=1 AND K=}

I1TYPE=5 ~-THEN=- N=2 AND k=1

DS{1s2) RISE EXPENENT . (EXPF{24141592%DS{1+2)%7))
DS(2+2) DECAY EXPE@NENT

ACCZRDING T2 F2RMAT (2E1245)

DIMENSION Z(S3CHsIFD(U1C)sDSI3910)eTTIL10Q)

READ INPUT TAPE 519552 ITYPE yNUM

FARMAT (2110)

T=0.0

XMAGN=040

N=NUM

READ INPUT TAPE 595539 ((DS{JUsK)sJ=193)9sK=1eN)

FORMAT (3E12.5)

XMAGN=DS (191}

YB2T=0.0

YT2P=141%XMAGN

FDR=000001

FOR2=14.0

JFK2=1

JFK3=10

JFK4=10

G2 T2(405941C+430C+4509470) I TYPE

D2 352 K=1N

IF (DS(2+K) ) 580093519350 '
TTIK)=ATANF(3.1415%92/71066931672%0S(29K)))/{66283184%DS(34K))
Ge T 352

TTIK)=1e570796/(64283184%¥DS(39K1)})

CONTINUE

DO 407 1=1sM

2(1)=0.0

D2 406 K=1sN

Zi1Y=2(1)+DS Y1 sK)REXPFI(TTIK)I-T)*#2.0%0e6931472%DS(39K)*DS(2sK})
X ®5INF(6e42831864%205(39K)#T)/SINF{66283184%DS(3+K)#TTIKY)
T=T+w2

IF (IFD(10)) 41645001416

DB 412 l=1M

2(11=040
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711
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714
430

O

431

432
433
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434
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436
437
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D2 411 K=1»N

ZUTY=2 (1) +DS sk ) *EXPF(—046931472%DS{ 39K ) *T#*2,0%D5(2+K) ) #
1 CO5H{62831384%DS(34K)%T)

T=T4wW2

1F LIFDUIOY) 41625008416

XJFK=To#DS(3s1)+140

JFK=XJFK

1F [XJFK-1.5)
JFK=1

G2 T3 422

IF (XJFK=740)
JFK=7
Go T¢
T20=T9
YTaP=XMAGN

G2 T3 710
T22=10/D51391)
YB3T=-XMAGN
YT@P=XMAGN
FODR=0«0005%

Gd T2 7106
T22=140/DS51341)

Y82 T=~XMAGN
YT3P=XMAGN
FDR=040025

JFK 224

IFIN=-2) 71197129713
YT2P=1,1%YTOP
FDR2224,0

JFK3=5

JFK4=5

GO To 714
YTQP=144*YTOP
YECT=1.4%YBOT
FDR2=54,0

JFK3=2

JFK4=4

G2 T 714
YTOP=1.6%YTOP
Y33T=1.6%#YBRT
FDR225,40

JFK3=22

JFK4=4
IF{XMAGN-386404)
To2=T9

DD 437 l=1eM

IF (T-pS(2+1)) 43194339432
Z11)=(DS{1s1)%#T1/DS(291)
Go T@ 437

IF (T-DS(3911}) A339?34'43“
201)1=DS{1s1)

G2 T@ 437

41714179418

42294199419

(424042606426 9642694L2690269428) 9 JFK

49094559490

IF (T2-DS(3sl1})) 43694364435

ZUI)=DS {1l )% {1e0=(T=-DS(391)}/7(T2-DS(391)))
G2 T2 437

Z(1)=0.0

T=T+W2

IF (IFD(10}) 438+500+438

T et e et S
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438 1F (XMAGN-3864Ce) 49014955490
450 T02=T0Q

D2 459 [=1M
IF (T-DS(2s1)) 4519453452
451 Z(1)=0e5%DS(1s]1)#(1e0-CRSF(341415922T/DS(291)))
G@ T2 459
452 IF (T=DS{3s1)}) 4534549454
453 Z2(I)=DS(1l+]1)
Go T2 459
454 JF (TC-DS(391)) 45694569455
455 Z(1)=20e#DS{10i)#(1e0~C3SF(36141592+3a4141592%(T-DS(391))
1 7(T23-DS(3s11}))}
G2 To 459
45¢ 2(1)=0,0
459 T=T+w2
IF (IFD(10)) 46095009460
460 IF (XMAGN-38640e) 450943559490
470 TR2=T0
DO 479 [=1+M
IF (T-DS{291)) 47196739472
71 ZU1)=DSU191 )% (] e0~-EXPF{34141592%DS(192)%T/DS12+s1)))/(1.0-EXPF
1 (3.141592%DS(1+2)))
GO TO 479
472 IF (T=DS{3e1)) 47394749474
4713 2(11=DS(1s1})
Ge TQ 4176
474 1F (T2-DS(391)) 476946769475
475 Z(1)=0S(1el)%{]1e0-EXPF{3,141592%DS(29s2)%(1e0~-{T=DS{391)1})/
1 (T2-DS(3e1)))) )/ (1e0~EXPF{24141592%DS(2+2)))
Ge T2 479
476 Z11)=040
479 T=T4+w2
IF (IFD{10)) 480+5009»480

480 IF (XMAGN-38640C.) 45094959490

450 CALL SMXYV (0+0)
FDR2=XMAGN/100.0
CALL GRIDIVI(190eCoT@2oYSQTsYTZPsFDORIFDR29=JFK29109JFK2+109694}
CALL CHSIZVI394)
CALL RITEZVI{330101191023950929242=1924HSHOCK INPUT TIME HISTORY
1 NL1)
CALL CHS1ZV(3,3)
CALL RITE2VI(420999102395092915»-1915HTIME (SECONDS) sNL3)
CALL RITE2V(S+15191023916091966r=1r64HACCELERATION (INCHES PER SE
1COND PER SECOND) sNLZ2)
T2=040
22=211)
D2 491 L=29sMM
T1=T2
21=22
T2=T1+W2
22=21L)
491 CALL LINEVINXV(T1)sNYVIZ21)sNAVIT2)sNYVIZ2))
23=72 (M} :
T3=T0 ,
CALL LINEVINXVIT2)sNYVIZ2)sNXVIT3)sNYVIZE))
G2 To 500 '
495 YB2T=YBOT /38644

A SO s
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0
o

500

YTeP=
CALL
CALL
CALL
CALL
CALL
CALL
1 NL1Y
CALL
CALL
CALL
TZ-"Q.
22=21
D¢ 49
T1=T2
21=22
T2=T1
Z2=2\¢

YT2P /386t
SUXYV {040)

GRIDIVI1sTaGoT2ev 7

CHS12ZVI242)

RITEZVI12+6CC1C23+18092919=191HIsNLG)

CHS1ZVI3s4)

RITEZVI33C»10119102295C92+269-1924HSHCCK INPUT TIME HISTORY »

CHSIZVI343)
RITEZVISe320y
RITC2VIA229%
0

1)/38644

&6 L=2sMM

+wW2
L1/38644

5

TR |
itvriviie—

e A3
SCelelbe~1

2y 15HTIM

£

191 7HACCIZLERATION

{ SECCNDS)

CALL LINEVINXVITI)oNYVIZI)sNXVET2) oNYVILZ2))

23=2(
T3=T9

M} /38644

CALL LINEVINXVIT2)oNYVIC2)sNXVIT3)oNYVIZ3))
RETURN

CND

{

} o NLZ2)
sNL3)

WY TOOWFDRWFIRZIN-JFK29JFK3y JFK29JFKA 14 4)
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SH@PCK PL@T RPUTINE

SUBRAUTINE SHPLOT (M,Z,T@®,XMAGN,FUG,MM,W2,IFD)
RETURN

END

20.
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160
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172
- 1C6
2
C} 180
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181
O
(8
O
O

B

SHSCK RAUTINE

SHACK SUBRQUTINE

SUBRAUTINE ZHICK (FSL1aFS2aNFaX39V30ZsT292T29n29MMsDAMPIFsINsLy
1LMAX s XMAGN»T22)

DIMENSTEN ZU(5CC) s ZCLECO) oX{799) s XPMAX(IS502) ¢ XANMAX(500) 9»APMAX(500)
TANMAX(SD0) o FMAGISCT ) o FC LS00 F (820 ) 9FPARIDI0) »FREQISOL1 e XTI(5001) ¢
2VT2(533)»FMAGFZ(ECC)’PLPV(500)oPLMAKI(50u)vPLFR(500)
29FPHI500)

COMMON 22D X s XPMAX s XNMAXIAPMAX s ANMAX o FMAGeFPHFCsFSsFPWRsFREQS
IXT3sVT2sFMAGF292LRVIPLMAXI 9sPLFRILMAX LK

W3=6,283184#%FS]

W4=6e283164%FS2

WE=W3IHW2

W7=WLEW2

FREG(1)1=FS]

IF (CAMP-.000001}) 104+105+105

WB=DAMP®WE

WI=DAMPRNT

AAU-‘JQIF(AoL Lavpx2,0)

Wll ;ov OO*DAWP"Z O

Wl2=wWb6*W1l0 ~

Wl3=w7*Wl1l0

D2 100 I=19sNF

IF (DAMP-.0C0001) 1069107107

wibz=EXPF(-wb)

WJ=wl6*C3S5F(wWla)

w3=wlb6*SINF(w]21/wW10

wl7=DAMP®WB

WAZWJ4W17

WE=-wB

WF = wJ-W17

IFCIN)1I6091609161

WC=(WA=10}1/W3

WDl WL 1I%AE 424 CHAMP R {1 e0-WJ) )/ W6=1e0)/W3

wG=WE/W3

WH= WA -1eQ)}/{W3%W6)

G To 172

WC={WA~1e0)/Wé

WOT (U W11 *WE+2 e T 2CAMP# {1 40-wJ)} )/ A6-0e5%(1.04+WAL)/WH

WG=WE/WH

WH = (0e5*WB+WC) /W6

n-TwE4+WS

wWl2=wl2+Wl3

G2 T2 151

WA=C2SF{wW6)

wB=SINF(w6)

WE=-WB

WF = WA

IF(IN)180+1809181

WC=(WA-10)/W3

wWD=(WB/W6=1e0)/W3

WG=WE/W3

WH=(WA=1e0)/ (W3%W6)

G2 To 151 |

WC={wA=140})/W6

wDo={aB/ Wb~ O-S-OOS‘NA)/W6

WGEWE/W6

WH = (0e5%wB+WC) /Wb

B i R B S -
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X(1)=x0%W3

22.
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vV = vo-20
XPMAX(1)=0e0
XNMAX{11=040
0O 119 J=1MM
JP=J+}
X{JP) = WARX(J)+uwB*V+wWC#Z2{J)+wD*2D(J)
V = NEXX{J)+WFEVIWGHZ{J)+WHEZD L J)
PP (xtuP)) 1119113113
111 XNMAX{I)=MINIFOXNMAX{I)sX{JP))
G2 T2 110
113 APMAXI(1)=MAXIFIXPMAX{I)sxlUP))
110 CONTINUE
MI=1+1F
XT2(MIy=2x{JP)
VId (Ml =V
FMAG=SQRTF(X{JP) %¥%2,0+V*22,0)
FMAGF2( 1) =FMAG®W3
W20=W3%TQ \
IF (DAMP~0.000001) 11691179117
116 XNMAX(I)=MINIF(-FMAGsXNMAX{I]I)}
XPMAX(1)=MAX1IF(FMAGsXPMAX(1)})
G Te 118
117 W23=W10*W20
W24=W10¥W2
W25=EXPF{-DAMP%¥W20)
W26=W25%CQSF (w23}
W2T7=W25%SINF{W23)/Wl0
W28=1+.0-DAMP%##2,0
W29=W3%#X0
w30=vo-20
W31=X{(JP)-(W26+DAMP®*W2T7 )1 *#W295-W2T7%W30
W32=VH+W2 7*¥029-(w26-DAMP*427 ) %*W30
W33=— ([ (W2E*W2T+CAMPYXA26)# w31 +W26%*W32)/W25)/W25
WILT{ ((WZE~CAMP®W2T ) *¥w31-w27%W32)/W25)/W25
W35:2341415952/W24
WI6=w2G+DANMP* (W30-W33)+W28#* W34
IF (ABSF(w36)=-0000001) 200+201s201
201 TT=ATANF(w1O*(wW30-w33-DAMP*W34)/W36)/W26 '
2C4 1F (TT-T2) 202+203+203
202 TT=TT+W35
G2 T2 204
200 T7=1.4570796/W24
203 W3T=w3%TT !
W38=EXPF(-DAMP*w37})
W3G=W24%TT
wW4a0=nW38%CQSF(W39) .
wal=wW38%#SINF(W39}/W10 .
XTT1=2{W29+W34)¥ W40+ (DAMPE¥W29+W30-wW33)*w4yl
W4a2=W3#(TT+435)
W43 =EXPF (-DAMP*W42)
WaL=A24%(TT+W35)
W45=W43*CRSFIWGLG)
Wab6=W43RSINFIWL4)/W1Q
XTT2=(W295+w34 )% w5+ (DAMPREW2I+W30-W33 ) %046
IF (XTT1) 20591189207
205 XNMAX(I)=MINIF( XTT1sXNMAX(I))
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119

120

121
122

100

XPMAX (1) =MAXIF(XTT2+sXPMAXIL1})
G2 TQ 118
YPMAX{T)=MAXIF(XTT1 s XPMAXI]1))
XNMAX{T)=MINLIF( XTT2sXNMAX{T1)}
L=L+1

LMAX=L~-1
PLFRIL)=(TOO*W3)/6.283184
PLRVIL )} =FMAG/ { XMAGN*T020Q)

PLMAXT (L) =MAX1F(-XNMAX(1)sXPMAXt]1))
PLMAXI (L) =PLMAXI(L)/ (XMAGN®T2Q)
IF{PLRVILI-0.001) 11991209120
PLRVIL)=0.001
IFIPLMAXT(L)-0.001) 12191229122
PLMAXI(L}=0.001
APMAXITT)=XPMAX({]1)#wW3
XPMAX(1)=XPMAX{1)/W3

ANMAX (T )=XNMAX(])%*W3

XNMAX (1) =XNMAX(]1)/W3

I1=1+1

FREG(IT)=FREQ{I)+FS2

W3=W3+Wé

WO=WOE+WT

RETURN

END

23.
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» FREQe SPEC. RAIUTEINE
FRQSPC SUBRZUTINE
SUBRGUTINE FRQSPC (FSY19FS29NFsT25ZTBsviNs IFsSFTeLsPLFPH)
DIMENSIZN 2(500)+Z0(500)+X(999) +XPMAZi500) » XNMAX(500) s APMAX(500)
L ANMAX (5001 o FMAGISOC) sFCI5C0) sFS(5C3) sFPWRI500) »FREQIS01)+XT2(500)»
2VT2(500) sFMAGF21500) sPLRVIS530) »PLMAXI{500) sPLFR{500)
3)yFPHI500) sPLFPHI500)
COIMMAN 292D s X s XPMAX s XNMAXsAPMAX s ANMAX s FMAG»FPHFCoFS»FPWReFREQ
I XTRsVTQ s FMAGF2sPLRVIPLMAXIsPLFRsLMAXLK
W3=64283184%FS1
W4=64283184%F52
FREQU1)=FS}Y .
D2 100 1=1sNF
W20=W3%T0
W21=COSF (W20}
W22=SINF (W20}
MI=1+IF
FCUI)=(~XTO(MI ) #W21+(VTQIMI)+ZTQ)*W22)
FSUI)=(+XTOIMI ) *W22+(VTR2(MI)+2TR2)%*W21)
FPWRII)=(FCII)#%#2,0+FS(])*#%2.,0)
FMAG(I)=SQRTFIFPWRI1})
IF (INY 11091109111
110 W23==-FS(])
FSU1)=FC(])
FClI)=w23
G2 To 112
111 FClI)=FClI)/W3
FSU1)=FS(I}/W3
FMAG(])=FMAGI(1)/W3
FPWR{TI)=FPWRI(1}1/(W3%#2,0)
112 IF (FMAG(1)~«000001%SFT) 10591069106
105 FMAGI(1)=0e0
FCl1)=0.0
FS{I)=0.0
FPWRI(I) =040
Go Te 151
106 FCPH=FClI)/FMAGI(1)
IF (ABSF{FCPH)-.C00001) 1209121121
120 IF (FS(I)) 13091319131
130 FPH(I)==90a.0
Go To 151
131 FPH(1)=90.0
GO T2 151
121 FTPH=FS(LI/FC(])
FPH{1)=360+0*ATANF(FTPH) /6283184
IFIFSII)) 14091414141
140 1F(FC(1)) 150+1519151
150 FPH(1)=~180e0+FPH(1)
Go T2 151
141 IF (FC(I)) 16091519151
160 FPHI1)=180.0+FPHI{I)
151 L=L+1
153 PLFPHIL)=FPHI(TI)
154 W3=W3+W&
11=1+]
FREG(1I)=FREQ(I)+FS2
100 CONTINUE
RETURN
END
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42C

439

350

354
355

356

357
358

359
360

FCSSG RQUTINE

FCSSG SUBRAUTINE

SUsRUTINE FCSSG (LK)

DIMENSTIEN AX(B2) sAXX(B2) sAY (B2)sAYY(82)s
¥OUX{82)9sDY(B2)sLXX(82)2DYY(82)

CALL SMXYV (101}

TABLIivsTABL2V

CALL GRIDIV (190419100050 e001+10¢0091e021409=020,0909526)

CALL CHSIZVI(344)

[ NI 8
(%4}

CALL RITE2VI2059101191023550929299-1939HFOUR COORDINATE FOURIER/SH

JOCK SPECTRUM sNL1}
CALL CHSIZv{3,3)

CALL RITE2V(99314910239180919239-1+2oHVELOCLITY PARAMETER

v

yNL2)

CALL RITE2VI(23C+9910239909i+349-1934H{NATURAL FREWQUCNCY)X{PULSE PE

IRIOD) sNL3)

CALL VCHARVI{90s2+8E02096]1sTABLLIV)

CALL VCHARVI(G0s2+898909189TABLZYV)

02 639 J=1s2

CALL LINEVIBB80994+892+9)

CALL APRNTVI( 9y T79-595HD=1e0997+107)
CALL APRNTVH( 99 79~-535HD=10e9979343)
CALL APRNTVI( Go Te=6+6HD=100e99Te577)
CALL APRNTVI( Gy 7s-8s8HD=1s0C0e997s814)
CALL APRNTV (=9 Ts-7s7H01=A 1992,107)
CALL APRNTVI(-Gy Tos-Ts7HeOl=A +992+343})
CALL APRNTVI(-Gs T7+-89EHe001=A v992¢5771)
CALL APRNTVI(-Gy Ts=1091CHeOCOs1=A +992+814)
CALL APRNTVI(-99=T1~595H]1.,0=D9s377+86)
CALL APRNTVL Ss~=Tes=T7Ts7TH A=0e19713+86)
IF (LK} 35093509365

A=0640001
D=0.0001

D2 364 K=196409
B=A

=D

DO 364 J=199
L=J+K

A=A+B

D=D+(C

IF (A-640) 3553559357
AX(L)=0e10

AY(L)=A/0.6283184

IF (A= Ceb6) 35643569358
AYY (L })=0,001
AXX{L)=A/0.006283184

G2 T@ 359

AY(L)=10.0
AX{L)=A/62.83184
AXXEL)=10040
AYY(L)=A/628+3184

IF (D=0e6) 360+360+361
DY(L)=0001
DX{L)=0e3864/(64283184%D)
G2 T@ 363

DX({L)=0.10

DY(L)=( 0.6283184%D)/38644%
IF (D-64000) 36343639362
DYY(L)=10.00
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363

364
365

366

DXX(L)=3864¢00/(64283184%D)

G2 TQ 364

DXX(L)=10040

DYY(L)=(62843184%D)/38644

LK=1

00 366 L=7469

CALL LINEV (NXVIAX{L))sNYVIAY{L))sNXVIAXX(L)) sNYVIAYY(L)})
CALL LINEV (NXVIDXIL))sNYVIDY(L)) o NXVIDXX{L}) o NYVIDYY(L)))
RETURN

END

26.




